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COMPLETE SPECIFICATION 
Automatic Air Relief Device 


I, Axel Nore Alexander Axlander, of 
Qrrspelsvagen 16, Stocksund, Sweden, a 
Swedish Subject, do hereby declare the in- 
vention, for which I pray that a patent may 
5 be granted to me, and the method by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement : — 
This invention relates to an automatic air 
relief device suitable for use in a liquid sys- 

10 tern, such as hot water piping, requiring the 
automatic discharge of unwanted air or other 
gaseous medium. 

In order to obtain the highest efficiency 
in hot water heating installations, it is necess- 

15 ary that air pockets be removed from pip- 
ings, coils, etc. These pockets prevent cir- 
culation of the water and result either in less 
heat being available, or in excessive heating 
effect in certain parts of the installation. In 

20thos2 parts of the hot water system where 
the heat is reduced, the heater may be dam- 
aged by freezing. Such damage may cause 
long interruptions in working and be rather 
cosily and difficult to repair. 

25 In a hot water system, it is therefore of 
great importance that the air separated from 
the circulating water be removed by an air 
relief device. For this reason, the pipes 
carrying the circulating water are placed in 

30 position with a pitch so that the air may 
rise to certain high points in the system. 
These high points are generally furnished 
with air domes in which the air can accumu- 
late without disturbing the water circulation. 

35 Such places are frequently equipped with 
manually operated air valves. 

It will be readily appreciated that manual 
de-airing takes time, especially in large in- 
stallations where the devices are spread over 

40 large areas. There is also the risk that one 
of the valves will be forgotten, with con- 
comitant damage to the surrounding 
property. 

Various forms of automatic air relief de- 
45 vices have been proposed and used hereto- 
fore, but these devices have not proved 
entirely reliable either by not allowing the 


accumulated air to escape or by allowing 
water to escape with the air. 

In most of these devices the movements 50 
of the float and the valve are small in mag- 
nitude. Coupled with this, the volume of 
air separated from the water is normally 
rather inconsiderable, and thus the valve 
operates with a very small opening and small 55 
movements. The small opening frequently 
fills with dirt, etc., so that the valve is apt 
to stick, making operation unreliable. 

An automatic air relief device constructed 
in accordance with the present invention 60 
allows a certain volume of the air to escape, 
whereupon it closes completely. When the 
accumulated air has again reached a pre- 
determined volume, the device opens fully 
and allows the air to escape. This cycle is 65 
repeated as required by local conditions. 
The valve thus operates intermittently and 
is kept open only for the time required to 
permit the accumulated air to escape from 
the device. The air relief device thus moves 70 
directly from fully opened to fully closed 
and vice versa. This arrangement prevents 
the device from sticking in a position be- 
tween opened and closed positions. 

The operation is obtained by an arrange- 75 
ment in which the float operating the relief 
valve does not actuate it during the greater 
part of the float movement. Only in the 
near-upper position of the float does it close 
tne relief valve when the float is rising, and 80 
only in its near-lower position does the float 
?£u n th ^ relief valve as toe float is sinking. 
When the valve is forced to close by the 
rising float, arid the float thereafter sinks 
back due to the accumulating air, the valve 85 
is Jcept closed by the pressure in the pipes 
not only until the float has sunk to a certain 
limit, but until its weight has overcome the 
closing eifect of the internal pressure on the 

opened Whi ° h " suddenl y 90 

A better understanding of my invention 
may be had from the following description 
taken in conjunction with the accompanying 
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drawing, in which: — 

Fig. 1 is a vertical sectional view of a pre- 
ferred form of the new automatic air relief 
device; 

5 Fig. 2 is a similar view of part of a modi- 
fied form of the device; 

Fig. 3 is a reduced perspective view of the 
device shown in Fig. 1; and 

Fig. 4 is a reduced perspective view of the 
10 device shown in Fig. 2. 

For purposes of illustration, the invention 
will be described in connection with a hot 
water installation, although it will be under- 
stood that it may be employed in any sys- 

15 tern requiring automatic exhaustion of air 
or other gaseous medium. Referring now 
to Figs. 1 and 3 of the drawing, the auto- 
matic air relief device there shown contains 
an enclosed float chamber 1. The volumet- 

20 ric capacity of this chamber is substantially 
defined by a hollow casing 2, and a bottom 
plate 3" secured to the casing by any suitable 
means, such as machine screws 4. As will 
be seen, casing 2 has an outer shape in the 

25 form of a truncated cone, the cone narrow- 
ing upward toward the top and terminating 
in ah opening for receiving a valve housing 
8. In the bottom plate 3 is an inlet port 5 
internally threaded so as to enable the entire 

30 device to be mechanically secured to any 
pipe or other place from which air and 
liquid components are derived. For example, 
inlet port 5 may be connected to any point 
in a hot water installation from which it is 

35 desirable to remove accumulated air. In the 
region of the bottom of the casing is a 
strainer 6, the purpose of which is to prevent 
solid material from entering the float cham- 
ber proper from the inlet port 5. It is, of 

40 course, equally feasible to place the strainer 
6 within the inlet port 5. 

The housing 8 comprises a hollow cylin- 
drical jacket having a perforated partition 9 
forming the bottom of the housing, and a 

45 removable plug or lid member 12, the whole 
defining a cylindrical recess 7. The bottom 
9 of the housing contains a central hole 
located between two holes 1 1, the latter holes 
being located equidistantly from the centre 

51. hole. The holes 1 1 provide communication 
between the chamber 1 and the recess 7 of 
the housing: A protruding flange on parti- 
tion 9 fits under the shoulder forming the 
opening in the top of the casing 2, the pro- 

55 truding flange being held fast against the 
shoulder b.y means of a clamp ring 1 0 
screwed on the cylindrical housing 8. The 
housing 8 contains an outlet passage com- 
municating with the interior of the chamber 

60 1, and outlet openings connected to this 
passage for providing a conduit from the 
passage to the ambient atmosphere. In the 
embodiment shown in Figs. 1 and 3, the out- 
let passage is a central bore 14 terminating 

65 at its lower end in a circular valve seat 13. 


Tiie upper end of bore 14 includes an en- 
larged tapped hole, in the walls of which 
are drilled one or more outlet openings 14a 
for the outgoing air. 

The operative parts of the valve are built 70 
around a valve stem 15 mounted for recipro- 
cation within the central bore 14. The stem 
has a smaller diameter than that of the bore 
so as to permit the air components to escape 
therebetween, as shown in the drawing. Near 75 
the top portion of the stem is a guiding cone 
16, the larger diameter of which is sur- 
rounded by a packing or closure member 
comprising a packing 17 enclosed in a holder 
1 8. The purpose of the packing member is SO 
to seal the opening to passage 14, when the 
valve is in the closed position against the 
seat 13. The closure member 17, 18 is 
opened and closed by means comprising a 
pair of butting plates or flanges 19 and 21,85 
and actuating projections 29. The two but- 
ting plates are spaced from each other on the 
valve stem, upper butting plate 19 being 
secured to a hub 20 and to the stem 15, while 
lower butting plate 21 is mounted on the stem 90 
by upsetting or enlarging the lower end of 
the stem. It will be noted that the lower but- 
ting plate 21 may thus be displaced vertically 
upward on the stem, while movement verti- 
cally downward is arrested by the enlarged 95 
bottom of the stem. 

In the centre hole of partion 9 a depending 
protective tube 22 is secured in any suitable 
manner, the tube enclosing valve stem 15 
with a clearance. The tube 22 extends down 100 
into the enclosed float chamber 1, as shown 
in the drawing, and is open at the bottom. 
Within the float chamber 1 is a hollow float 
24 having two circular ends 25 and 26 and 
a central vertical tube 27. Tube 27 extends 105 
beyond the bottom end 26 so as to form a 
projection. Float 24 has the general, con- 
figuration of a truncated cone. The annular 
interior space 23 of the float is hermetically 
sealed. The cavity 23 may contain a weight- 110 
ing medium to provide the most suitable 
weight for the float to satisfy local operating 
conditions. For example, cavity 23 may be 
filled with air, or partially filled with a suit- 
able liquid, small lead shot, sand or a weight 115 
28. The float is guided for vertical displace- 
ment on tube 22. 

The top portion of the device is covered 
by a hood 30 having the general shape of a 
truncated cone fixed to the valve housings as 120 
by means of a screw 31 positioned in" the 
enlarged tapped hole formed in outlet 
passage 14. The outside of the hood forms 
a continuation of the outside of, the hollow 
chamber casing 2. The bottom edge of hood 125 
30 and the top of chamber 2 define a slot 32 
for the outgoing gaseous component, as 
shown by the arrows in Fig. 1. 

In the embodiment shown in Figs. 2 and 
4. I employ a somewhat different arrange- 130 
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ment for use when the outgoing gas contains 
components which are either harmful or 
objectionable to those persons in the im- 
mediate proximity of the device. A fittins 
m scre . wed in f° the valve housing 8 so as to 
close the outlet openings 14a. while permit- 
tuig communication with the outlet passage 
i4. The fitting comprises a hollow stud 36 
and a surrounding collar 34 connecting the 
3S,?,f tUbe 33 " c The stud 36 is exterLlly 
£5? • S ° 38 t0 fit int0 the ^larged tapped 
hole in passage 14, and is provided with a 
shoulder for retaining hood 30 in posWon 
15°i»k* the . valv e housing. The stud 36 is 

SftU? 1 aS * lr l St a " a!iket 35 Positioned at 
the bottom of the enlarged tapped hole The 

the o U u S il? ipC ° r tU , b . e 33 c °mmunicates witt 

20 The operation of the automatic air relief 
device is as follows. In order to facihtate 
explanation, let it be assumed that the Set 
fr°£n ? con " ected to a pipe in a hot water 

"Sexnl 1 the 0 "' ^ which .pipe it is desired to 
&£ J he . ac ^ un ? ul ated air. The initial posi- 
tion of the device is shown in Fig. 1, Vitn 

£ f, Ch / mber 1 ""Ptf- In this position tte 
float defines a "first position." P The air in 

SO SS,2IfT pa ^ S in throu gh the inlet 5 and 
JO around I float 24. enters holes 11, continues 
hrough air passage 14 and outlet oS 
14a. and passes under hood 30 via slot 3^ to 
the open air When a sufficient volume of 
air has thus been released, the water starts 
KoIATk** Chamber 1 from hilet SfS 
Jtem b6gln ? *° rise - At first - the Calve 

stem 15 does not immediately move from the 
first position shown in Fig 1 The floS 
continues to rise until the actuating P rS 
40tions or pins 29 strike the under side of the 

2£ t. U " ing K Plate 19 - As the float C on! 
tinues to rise above this striking position the 
vertical movement of the float * Warted to 
the valve stem 15 through plate 19 The ex 

S^chy dement of tie float 

is reached when the packing 17 is n re ««.H 
against the .seat 13. thus closing fhe o,itw 
Sfff ,4 T ff Panting fSr^pfo 
50 "second P SZn P ° Sm ° n ° f ^ fl ° at 18 * 

^"SS^u'^SS^TS J. 
SET ^The^^K c ^ber a Sy n ac£g e 
55 The flnTEi the cI 3 amber through outlet 5 

60 S I *t « P ressure ^thin housing re- 
60 cess 7. As the float continues to sink further 

the projecting bottom of tube 27 o£w ' 

againstlowerbutting^ 


Ztht ll l0W6r and lower - the force of the 
weight 28 is increasingly felt upon the lower 
butting plate 21. until ultimately the down- 
ward force upon butting plate 21 overcomes 
the upward force of theair pressure agafns 70 
ferffrlnTl? 61 J- 7 ' thus Rasing it wfth a 
seat n ?h ^ hng position on the valve 
n ntii ul J™ Valve stem 15 now d rops rapidly 
shown F i St 7 ke TH he t0p ° f Paction ^ as 
Sen and t t • i T .hf outlet .passage is now 75 
open and the air within the enclosed cham- 
oer flows out through openings 14« to the 
ambient atmosphere, ancl the S above ^^ des- 
cribed movements of the device begin anew 
of Vhi ^P 0 ? 301 in automatic relief devices 80 
h J » k,nd describe d that the valve should 
f re h c ?sely the right moment, and that 
water splashing does not occur. It has been 
found empirically that water splashfng can 
be avoided if the internal volume of the valve 

PaVTwithth^T a T*-" 1 "«nitas com! 85 
pared with the volume of air enclosed by the 
float chamber 1 on the closing of the valve 
The pi a of the vaJve S abovT the 
chamber 1. and their partial separation by on 
the perforated partition 9. also contribute to- & ° 
ward preventing water splashing 

In those applications of the device where 
the water flows slowly into inlet port 5 the 
height of the float should be fixed ^ the level 95 

SlA wat f L Surface - so that at a certain 
des,red level the valve will close. However 
this latter application will rarely, if Ivlr' 
hcuid the wate y r or 5£i 

liquid component flows rapidly into the inn 
chamber under a velocity determined by Ee 10 ° 

twefn m ? nd the Width of the space be! 
onfw Jl* vaIv e stem 15 and the walls of the 
«us?d P ^ e 4 - and aIso the pressure dro? 
caused by the strainer 6. The water has thus ins 

head f" m0d0n and Can P roduce a velocity ° 5 
head acting upwards when the water is flow- 
wg into the float chamber, both on the lower 

AlsTwlS* 2, - and 0,6 ,ower float end^ 
of rSL « en Paf'ng upward around the jacket Ho 
fiftina -S at ; Pewter by friction causes a 
liftmg effect By this velocity effect, the 
float and valve are lifted for closing sooner 
than they would be merely by the level of 

i 1!^ J Vhen risin S slow ly- The valve, as 115 
it were closes somewhat too early. This 
means that, when the valve has closed the 

tZ S in T ediately fal1 back somewhat 
The friction between the butting pins 29 and 

sfemT? 6 ^^ 8 Plate 19 ce ases and the l20 
stem 15, with the attached devices, is not in- 
fluenced by any other forces than the internal 
Kbe r in «>e v alve housing and the floa 
™ ber - J Without this effect, the butting 
pins would, after closing, rub against thf 125 

reh P able " S ^ a " d make c,osin S ™- 

use^l 3 ^ 0 .^ hi ? h W P res sure. it may be 
useful to put a strainer in the fitting 5 and 
provide it with small openings. It will then 130 
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act as a throttling disc, preventing too pro- 
nounced an action due to the velocity of the 
water pouring into the float chamber 1. 
Adjusting of the valve must be effected 
5 with regard to the static water pressure. If 
the tightening edge of the valve seat 13 de- 
fines a surface of a mm 2 , and if the weight 
of the stem is g grams, the weight of the float 
G grams, and the pressure in the valve hous- 
10 ingP metres water, then the weights g and G 
should comply with the conditions: 

g = a x P min G + g = a x P max 
From these equations, g and G can be cal- 
culated for the pressure limits within which 
15 the device can be used. . 

It is not necessary that the device be 
designed as a cylindrical body. The design 
could be made in many different ways within 
the scope of the invention. Neither need the 
20 float 23, as in the above • example, act 
directly on the stem 15. Its force and motion 
may be transferred to the valve stem by 
means of levers, or the like. The holes 11 in 
the bottom 9 of the valve housmg may be re- 
25 placed by some other equivalent means, and 
so may the butting pins 29. Many other 
modifications are possible within the scope 
of the invention. 

What I claim is: — m 
30 1. An automatic air relief device for use 
in liquid systems with substantially constant 
pressure, which comprises a hollow member 
forming a float chamber, and having an inlet 
opening for admitting liquid and air into the 
35 chamber, the chamber having at its upper 
portion an outlet for exhausting air from 
the chamber, an air relief valve controlling 
flow through said outlet, a float in the cham- 
ber movable vertically relative to the valve, 
40 means "for establishing an operating connec- 
tion between the float and the valve in an 
upper position of the float and through which 
the valve is closed by upward movement of 
the float, means responsive to the air pressure 
45 in the chamber for holding the valve closed 
independently of the float, and means for 
establishing an operative connection between 
the float and the valve in a lower position of 
the float and through which the valve is 
50 opened against the action of the means hold- 
ing the valve closed by downward movement 
of the float. • m 

2. A device according to Claim 1, in which 
the means for holding the valve closed in- 

55 eludes two surfaces of the valve which, in its 
closed position, are subjected to the differen- 
tial pressures in the chamber and in the out- 
let beyond the valve, respectively. 

3. A device according to Claim 1. in which 
60 the hollow member also forms a valve cham- 
ber overlying the float chamber and having 
a perforated partition through which the 
valve communicates with the float chamber. 

4. A device according to Claim 1, in which 
65 the hollow member also forms a valve cham- 


ber overlying the fioat chamber and having 
a perforated partition through which the 
valve communicates with the float chamber 
the volume of the valve chamber being not 
more than one-third of the air volume in the 
float chamber when the valve is closed 

5 A device according to Claim i , com- 
prising also a hood secured to the hollow 
member and forming a space to which said 
oudet leads, the hood also forming with the 7* 
hollow member a slot for discharging air 
from said space. , . , 

6 A device according to Claim 1 , in which 
the 'float chamber is in the form of a Jrun- 
cated cone narrowing upward toward the«o 
valve 

7 A device according to Claim 1. com- 
prising also a hood secured to the hollow 
member and forming a space to which said 
outlet leads, the hood also forming with the 8a 
hollow member a slot for discharg.ng air 
from said space, the hood and the hollow 
member forming together a truncated cone 

8. A device according to Claim 1. in l which 
said inlet opening is directed upwardly to- 90 
ward the float, whereby liquid entering the 
chamber through the inlet opening f 
velocity pressure on the bottom of die float. 

9. A device according to Claim 1, in which 
the side of the float and the interior wall of **> 
the hollow member define an annular space 
between the inlet opening and the valve. 
£f friction of the liquid flowing from 
the inlet opening to die valve tends to lift ^ 

the i0°A device according to Claim 1, in 
which said outlet is in the form of a passage 
having an air exhaust opening, and a remov- 
able hollow fitting closing the exhaust open- 
ing but communicating with the valve to con- Kfo 
duct air away from the device. 

11. An automatic air relief device for use 
in liquid systems, which comprises a hollow 
member forming a float chamber and having 
an inlet opening for admitting liquid I and air 110 
into the chamber, the chamber having at 
its upper portion an outlet f or ^exhausting air 
from the chamber, an air relief valve control- 
Un™rlow through said outlet, the valye m- 
eluding a stem extending downward into ' the llo 
float chamber, spaced abutments on the stem 
a float in the chamber movable relative to 
the stem but having a part engageable with 
one of the abutments, in an upper position 
of the float, to close the valve upon rising of 1-0 
Se float, the valve being held in dosed 
position by the air pressure in the chamber 
and a part on the float engageable with the 
other abutment, in a lower position of the 
float to open the valve against said air pres- !-=> 
sure upo/downward movement of the float. 

12 A device according to Claim 11. m 
which the stem extends through the float. 
53 [ abutments being located, respectively, 
above and below the float and spaced apart 130 
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sufficiently to allow vertical movement of the 
float relative to the stem. 

13. A device according to Claim 11, in 
which the hollow member also forms a valve 
5 chamber and has a perforated partition se- 
parating the valve chamber and the float 
chamber, said first part on the float extending 
upward through the partition toward sair' 
first abutment. 
10 14 A device according to Claim 11, in 
which the hollow member also forms a 
valve chamber and has a perforated partition 
separating the valve chamber and the float 
chamber the valve stem extending downward 
15 through the partition. 

15. A device according to Claim 11 in 
which the hollow member also forms a valve 
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chamber and has a perforated partition 
separating the valve chamber and the float 
chamber, and a tube depending from the 20 
partition and surrounding the valve stem. 

16 A device according to Claim 11, in 
which the hollow member also forms a valve 
cnnnber and has a perforated partition 
separaung the valve chamber and the float 25 
chamber, a tube depending from the 
partition and surrounding the valve stem 
and a central tube in the float surrounding 
an i^ T ^ ed b y th * depending tube. 
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